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By 
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An aptitude test contrived to discriminate accident drivers distinctly from non-and 
few-accident drivers was applied to 224 motor drivers in a bus company- The test 
was chiefly concerned with the coordinative control function of perception and motor 
reaction- The drivers were divided into three groups including two groups of 78 non-
and few-accident, and 38 accident Ss. 
Accident drivers had a tendency to make many errors and to be somewhat short 
in reaction time. It is considered that an accident driver tended to be disturbed 
by a new task or absorbed too much in it, and that if a new task was imposed on him, 
he could not pay any adequate attention to the task in which he had been engaging-
The efficiency ratio of discrimination was so high that the test could be used as a 
measure of detecting accident proneness of drivers. 
Besides these data on bus drivers, results obtained from the application of the 
test on schizophrenic patients and police patrolcar drivers were reported_ The former, 
inferior groups, showed bad records: more error reaction, delayed reaction time, and 
greater coefficient of variation. In comparison with the former group, superior 
drivers made good records: fewer errors, shorter reaction time, and smaller fluctuation 
of reaction performance. 
In the previous paper Nagatsuka and Kitamura (1961) reported the first study 
on the "Discriminative Reaction Test of Multiple Performance Type" which was one 
of the newly contrived aptitude test for selection of motor drivers. The paper was 
a report of the results of the first tentative application of the test to 69 bus drivers of 
the Senpoku Railway and Bus Company in Miyagi Prefecture in 1960. In the study the 
difference of the results between non-accident and accident drivers was investigated and 
it was ascertained that the test was a useful one for the discrimination of non-accident 
and accident drivers. The first study was followed by the 2nd, 3rd, and 4th studies 
carried out every winter from 1961 till 1963 at the same company and besides them, 
the data from laboratory experiment have been accumulated. 
The purpose of the present paper is to report the results gained from further 
studies. The paper consists of two parts. Part 1 describes the data of those Senpoku 
studies and Part 2 the results of the test given to schizophrenic patients and police 
patrolcar drivers. 
This study was supported by a grant-in-aid for scientific research in 1965 from the Ministry 
of Education. (Redactor of this study is Prof. S. Kitamura.) 
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Part 1 Reports of the Senpoku studies. 
METHOD 
Subjects: A total of 224 bus drivers served as Ss. All Ss had over 3 years' 
experiences in driving at Senpoku Railway and Bus Company. In each study, Ss 
were divided into three groups according to classification based on the scores of co-
efficient of accident, after all the tests* were completed. The three groups were non-
and few-accident group, middle group, and accident group. The scores were com-
puted from a fomula** given below. 
Coefficient of accident = score of accident frequency + mean liability score for 
accidents + score on skill and attitude in driving + ratio of risk in driving route + 
score for undesirable disease as driver. 
The distribution of Ss to these three groups in 1st to 4th studies is presented in 
Table 1. 17 Ss in 1st study were not the few- but the non-accident drivers. By the 
way, there arose some drift of the number of Ss between non-and few-accident group 
and middle one, and also, between middle group and accident group. It was for the 
reason that some drivers were valued because of the change of score owing to sub-
sequent accident increment, progress in skill and attitude in driving, and so on, since 
the time of testing. 
Table 1 Distribution of 224 drivers to 3 groups in 1st-4th studies 
Group l 1st stud;--~ 2nd study I 3rd study I 4th stud;-~--- T~t~l ~ 
~-
Non-and few- 17 18 23 20 78 accident group 
Middle group 31 25 35 17 108 
Accident group 21 8 6 3 38 
Total 69 51 64 40 224 
Apparatus: The apparatus was identical to those used in the previous study 
(Nagatsuka and Kitamura, 1961). The apparatus is made by Takei Kiki Kogyo 
Company. On the 75X70 em black screen standing 1.2 m ahead of S, there are on 
the eye's level three round small windows which are provided with green, yellow 
and red lamps from left to right. Each lamp is connected with the right hand key, the 
left hand key and the right foot key which are situated on the desk. Behind the 
screen, there are a chronometer, by which reaction time and error reactions are 
* In the Senpoku studies, 9 tests were performed combined with the Discriminative 
Reaction Test. Out of the tests, Results on the Speed Anticipation Reaction Test were 
reported by Maruyama and Kitamura (1961, 1965), and the data on Rorschach test and Levy 
movevement cards were published by Kikuchi and Kitamura (1964) in the same journal. 
** On the detailed account with respect to the fomula, see the paper by Maruyama and 
Kitamura (1961, 1965). 
A Further Study on the Discriminative Reaction Test of Multiple Performance Type 83 
Fig. 1. Apparatus of Discriminative Reaction Test of Multiple Performance Type. 
measured, with a compact synchronous motor and buzzer. A general view of the 
apparatus is presented in Fig. 1. 
Procedure: Subject is instructed to react as fast as possible, just before the 
test. S pushes all the three keys at the signal of "ready" by experimenter each time 
and reacts by letting go the adequate corresponding key as soon as he perceives one 
of the three kinds of lamps. Eight trials in all were assigned. The above is the first 
and preparatory series. The aim of this series is to make S form the set to react as fast 
as possible by letting go the key according to the kind of the presented stimuli. Immedi-
ately after the 1st series, the 2nd series was assigned to Ss. 
The task in the second series is more complicated than in the 1st series, with 16 
trials in the same way as in the 1st series. In the 2nd series, the following multiple 
task was added to the simple task of reaction described above. 
1. The task of giving no response when the buzzer goes simultaneously with lamp 
4 times out of 16 trials, as a sign of requiring inhibition of response. 
2. The task of counting how many times each of three kinds of stimulus lamps was 
presented. S must report the result of the counting after the end of 16 trials. 
Thus, the test is chiefly concerned with the coordination of perceptual-motor func-
tions, i.e., the coordination of precise cognition of stimulus and of motor reaction 
performance according to the stimulus. Especially, in the 2nd series, the performances 
of occasional restraints of reaction in accordance with the buzzer signal and of counting 
and memorizing the times of presentations of each stimulus were required, in addition 
to the only one kind of performance of reaction in the first series. 
RESULTS AND DISCUSSION 
3 measures may be available as possible indicators in this test, i.e., number of error 
reaction, reaction time, and coefficient of variation. The latter two measures, how-
ever, have not been used for the evaluation in our test. The reason is that, with respect 
to the reaction time, it is a problem how we should settle the criterion to discriminate 
between qualifying and disqualifying scores, and, with respect to the coefficient of vari-
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ation, its computation requires so much labor and it cannot be an effective measure by 
itself alone. In other words, these indicators were not of practical use. Accordingly, 
the data on the measure of error reaction of 1st-4th studies will be reported first, and 
then, those of mean reaction time and coefficient of variation will be described. 
By error reaction is meant the total number of the cases of reacting by inadequate 
key and of giving responses by letting go the key in spite of being given a buzzer in the 
2nd series. 
Figures 2 to 5 show the distribution curves of mean number of error reactions in the 
three groups of 1st-4th studies. The graphs present percentages of Ss in each group as 
a function of error reaction. 
(/) 
(f) 
"' 0> 0 
% 
30 
20 
c 10 
<U 
:: 
<U 
a. 
Non-accident group (17Ss) 
tr,.. ...... -""'/ 
_...,A-----!1-----t/ 
/ 
/ 
Number of error reaction (times) 
Fig. 2. Results of 1st study. 
Number of error reaction ( trmes) 
Fig. 3. Results of 2nd study. 
10 
The results of 1st study as shown in Fig. 2 were reproduced from the previous 
paper. A clear difference in the distribution between the non-and few-accident and 
the accident groups is seen at Fig. 2 (1st study) as well as Fig. 3 (2nd study). This 
clear difference, however, did not appear in the figures of both 3rd and 4th studies. A 
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Fig. 5. Result of 4th study. 
possible explanation for these results is that the typical non-accident as well as accident 
drivers could not be included in 3rd and 4th studies, because most of typical Ss in the 
accident had already been tested in 1st and 2nd studies. Such a fact can be seen 
from the scarcity of Ss in the accident group of both 3rd and 4th studies. 
Though the distribution curves of these 3 groups show some differences in each 
graph, there is something in common among the 4 figures. That is, the accident drivers 
are distributed on the side of fewer error reactions, the accident drivers on the side of 
more error reactions, and the middle group runs between the two groups. This 
tendency is evidenced clearly by Fig. 6 and Table 2. Fig. 6 was obtained by lumping 
the results of Fig. 2-Fig. 5 together. In the figure, the difference of distribution 
between the 3 groups was clear. A mean number of error reactions is 2.65 times iu 
the non-and few-accident group, 3.35 times in the middle group, and 4. 57 times 
in the accident group. It seems to be inadequate to test the differences between 
these 3 means, because the distributions of these groups excepting the middle group 
did not show any normal curve. 
Error reactions in this test are thought to be bred by worse perceptual-motor 
coordination. Specifically, most of the accident drivers cannot give adequate, controlled 
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Table 2 Mean number of error reaction for 3 groups in 1st-4th studies 
---
- ·- ·--
Group 1st study I 2nd study I 3rd study I 4th study I 1st-4th studies 
Non-and few- times times times times times 
accident group 1.8 2.7 3.1 3.0 2.65 
Middle group 2.3 3.3 3.8 4.0 3.35 
Accident group 4.6 3.9 5.3 4.5 4.57 
reactions to the given stimulus and also they cannot restrain the reaction tendencies 
of letting go the key, when a sudden signal demanding restraints of the reaction comes. 
In other words, accident drivers are apt to be disturbed by new stimuli or absorbed too 
much in new tasks, being unable to pay adequate attention to the task in which they 
have been engaging. 
To make use of the test as an aptitude one for selection of motor drivers, the 
qualified and disqualified scores must be set up. The following criterions were settled 
on the basis of several examinations as to the most sensitive and reliable criterion upon 
which to discriminate among groups in the distribution of Fig. 6: 
error 3 times and below .......... qualified scores 
error 4 times and over .......... disqualified scores. 
224 drivers were classified into two categories according to the criterions as 
shown in Table 3. The result of Table 3 indicates that the test selects 75.6% of Ss from 
the non-and few-accident drivers and excludes 71.0% of Ss from the accident drivers. 
An efficiency ratio of the test, which was computed by the following formula, was 74.1 
%: 
Efficiency ratio=(number of non-and few-accident group in qualified category+ 
numbers of accident group in disqualified category)/ 
(total of Ss in both the groups)xlOO. 
From these data, it may be permitted to expect that the test will select about 75% 
of Ss from non-and few-accident drivers and exclude about 71% of Ss from accident 
drivers, when the test is used as an aptitude test in practice. 
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Table 3 Distribution of 224 Ss in the 3 groups 
to the qualified and disqualified categries 
Non-and few-
accident group 
Middle group 
Accident group 
Disqualified 
Category 
19persons 
50 
27 (71.0%) 
On the reaction time and coeffcient of variation. 
Qualified 
Category 
59 
(75.6%) 
58 
11 
Efficiency 
ratio : 74.1% 
Apart from the problems of evaluation, the results on the reaction time and 
coefficient of variation also were examined. 
A mean reaction time was computed from 12 raw reation time and below in the 2nd 
series in each S. The reaction times at the trials where S gave error reactions were 
exlcuded from the computation. The results are presented in Table 4. As a whole, 
little difference was found between the mean reaction times of the 3 groups, although the 
reaction time tended to reduce somewhat for the accident drivers. 
The same can be seen in the findings of coefficient of variation, which are presented 
in Table 5. Thus both reaction time and coefficient of variation cannot be effective 
indexes by themselves alone. 
Now the tendency of increasing of error reactions and a slight reduction of reac-
tion times in accident drivers seems to suggest that the accident drivers are apt to be 
impatient or to lack control at a critical moment or when prompt judgment, continuous 
concentration and distribution of attention are required, as is the case with our test. 
Table 4 Distribution of mean reaction times 
Group lst study 2nd study I 3rd study 4th study 1st-4th studies 
------
Non-and few- ms. 
accident group 878 753 885 796 828.0 
Middle group 778 749 945 803 818.3 
Accident group 763 745 759 771 759.5 
Table 5 Distribution of coefficient of variation 
---- -=------== 
Group lst study 2nd study 3rd study 4th study 1st-4th studies 
Non-and few- 23.8 20.2 21.8 22.4 22.1 accident group 
Middle group 20.2 22.3 26.5 24.9 23.5 
Accident group 22.8 19.4 23.2 21.5 21.7 
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Part 2. The data of the test given to schizophrenic 
patients and police patrolcar drivers. 
(1) Experiment with schizophrenic patients. 
METHOD 
Subjects: The experiment was carried out by control group method. 25 Ss were 
selected from a large number of schizophrenic patients of the prefectural mental 
hospital of Niigata, the Yukyuso. From the male patients who were diagnosed as 
schizophreny by a professional psychiatrist, we selected only those who were judged 
by the doctor to be able to stand the test, i.e., to understand experimenter's instruction, 
to follow the reaction performance, etc. They had typical and chronic symptoms of 
schizophreny. Their mean age was 29. 
As a normal control group, 12 Ss participated in the experiment. They were 4 
students and 8 officers of Niigata University. All of them were males and their mean 
age was 27. 
Apparatus and procedure: The experiment was carried out by using the same 
apparatus and procedure that were used in the Senpoku studies, in the hosptial with 
the schizophrenic group and in the laboratory of psychology in Nagaoka branch of 
Niigata University with the normal group. 
RESULTS AND DISCUSSION 
The results, analyzed for the 3 measures, are shown in Fig. 7 ~ Fig. 9 and Table 6. 
Fig. 7 shows the distribution curve of error reactions of the two groups, Fig. 8 that of 
reaction times, and Fig. 9 that of coefficient of variation. 
In each of the 3 figures, a clear difference is seen in the distribution between the 
schizophrenic- and control-Ss. Especially, it is to be noted here that schizophrenic 
patients gave poor results not only in error reaction, but in reaction time and coefficient 
of variation. This is ascertained from the mean value lumped in Table 6. For 
each index, the difference between the 2 groups was statistically significant. This 
result may be thought to reflect the worse control function in schizophrenic patients. 
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Table 6 Results of schizophrenic patients 
~ _ (}roup Schizophrenic group 
In~----- Mean I SD -
Error reaction 
Reaction time 
Coefficient of 
variation 
I 3.9 times 
1391 ms. 
31.5 
2.5 
622.2 
16.8 
(2) The results of police patrolcar drivers. 
METHOD 
Control group 
Mean I 
2.1 times 
755 ms. 
17.5 
I 
p 
SD 
1.0 .01 
93.2 .01 
3.8 .01 
Subjects: 9 Ss were those who entered Niigata prefectural police school as 
nonregular course students to receive special education and training in April, 1966. 
They were evaluated as best drivers by teachers. They had had non-and few-
accident. In other words, the Ss were those who could be regarded as non-and few-
accident group drivers according to our criterion. Their mean age was 21.8. 
Apparatus and procedure: In this experiment the same apparatus and procedure 
as in the experiment described above were used. Experiments were carried out at the 
policeschool room. 
RESULTS AND DISCUSSION 
As is clear from Table 7, 9 Ss made good records with respect to all of the 3 indexes, 
as had been expected. Those are few error reactions (mean: 2.2 times), shorter reac-
tion time (mean: 695 ms.), and lower coefficient of variation (mean: 22.3). As to the 
error index, only oneS gave disqualified score, i.e., error reactions 4 times, thus showing 
the index of coefficient of variation, i.e., 45.6. 
90 
~~ndexl 
S'sname ~ 
A 
s 
Sz 
H 
Hy 
T 
F 
0 
K 
Mean 
Y. Nagatsuka 
Table 7 Results of patrolcar driver 
Error 
reaction 
2 times 
2 
3 
4 
2 
2 
3 
1 
1 
2.2 
Reaction 
time 
635 ms. 
741 
792 
728 
656 
714 
508 
725 
760 
695 
Coefficient 
of variation 
15.6 
23.0 
16.4 
18.4 
25.0 
24.7 
16.5 
15.5 
45.6 
22.3 
This result shows they may be regarded as typical best drivers and seems to reflect 
controlled perceptual and motor coordination. 
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ZusAMMENFASSUNG 
Die ,Auswahlpriifung (ein aus mannigfaltigen Aufgaben bestehendes Wahlreaktions-
experiment)", eine neue Methode der Eignungspriifung zum Vorherwissen der verkehrssicheren 
Autofahrer, wurde an 224 Autobusfahrern angestellt. Bei dieser Priifung handelt es sich urn 
die Koordinierungsfunktion der Wahrnehmungen und der Bewegungen. Die Vpn. wurden in 
drei Gruppen eingeteilt, in denen eine Gruppe von 78 Vpn. ohne Verkehrsunfalle oder mit 
wenigsten und die andere von 38 Vpn. mit haufigen Unfallen enthalten sind. Der Unterschied 
zwischen den heiden Gruppen trat in der Differenz ihrer Fehler-Reaktionen hervor. 
Es gelang, durch diese Priifung zwischen die heiden Gruppen mit der Leistungsfahigkeit von 
74.1% zu unterscheiden. 
Dberdies wurde die Priifung sowohl an der Schizophreniepatient-Gruppe als auch an 
dem Autofahrer des durchstreifende Polizeiwagens angestellt. 
Die Ergebnisse lassen sich folgendermassen zusammenfassen: In der Schizophrenie-
Gruppe waren die schlechten Leistungen erkennbar: mehr Fehler-Reaktionen, die langere 
Reaktionszeit, und der grosse Variationskoeffizient. Dagegen zeigt sich bei der Polizei-
Gruppe das gute Resultat: wenige Fehler-Reaktionen, die kiirzere Reaktionszeit, und der kleine 
Variationskoeffizient. 
